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Congenital fistula between the left ventricle and
coronary sinus: elucidation by colour Doppler flow
mapping
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SUMMARY A fistula between the left ventricle and the coronary sinus was diagnosed by Doppler
echocardiography and confirmed by cardiac catheterisation in a symptom free child who presented
with clinical signs of mitral regurgitation. A similar abnormality has been reported after repeated
mitral valve replacement and after myocardial infarction but a congenital fistula of this type has not
been described before.

Congenital abnormalities of the coronary sinus are
uncommon. They include abnormal systemic or
pulmonary venous drainage into the coronary sinus,
fistulas between the coronary artery and coronary
sinus, absence of the coronary sinus, atresia of the
coronary sinus ostium,1 and coronary sinus
aneurysms.23 The development of an iatrogenic
fistula between the left ventricle and the coronary
sinus is a recognised surgical complication after
repeated prosthetic mitral valve replacement.4" An
acquired fistula has also been reported as a complica-
tion of acute myocardial infarction.6 We report the
case of a child with a congenital fistula between the
left ventricle and the coronary sinus, a congenital
abnormality that has not been described before.

Case report

A 20 month old girl was found to have an asymp-
tomatic heart murmur on routine examination. Her
previous history and family history were unremark-
able. Physical examination showed a well nourished
child with no cyanosis or clubbing and normal
pulses. The apex beat was not displaced and there
was no precordial thrill. Auscultation showed normal
heart sounds with a grade 2/6 long systolic murmur
best heard over the apex and radiating to the axilla
and back. There was no other murmur. A clinical
diagnosis of mitral regurgitation was made.

Electrocardiography was normal. Cross sectional
imaging showed normal mitral valve leaflets and
papillary muscle attachments. Stand alone contin-
uous wave Doppler examination showed a high
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velocity systolic jet (velocity 4-2 m/s, equivalent to a
pressure gradient of 70 mm Hg) in the region of the
mitral valve, which was interpreted as being in
keeping with the clinical diagnosis of mild mitral
regurgitation.
Review when she was five years old showed that

she was symptom free with no change in the physical
signs. Echocardiography was performed with a Ving-
med CFM 700 system with duplex pulsed and
continuous wave and colour Doppler flow mapping.
Colour Doppler clearly showed a high velocity jet
from the left ventricle through its posterior wall into
an enlarged coronary sinus (fig 1). Doppler examina-
tion at a high frequency of pulse repetition and with
the sample volume placed over the jet seen on colour
mapping confirmed a systolic jet with a velocity of
about 4 m/s (pressure difference 64 mm Hg). The
spectral record showed both a fixed obstructive
signal and a dynamic one, which indicated increasing
obstruction during systole.

Subsequent careful ultrasound examination
showed that when the scanning plane was tilted to the
right, the medial part of the coronary sinus could be
shown to be dilated. Colour Doppler flow mapping
showed a communication between the left ventricle
and the coronary sinus. There was no evidence of
mitral regurgitation or other abnormality.

Cardiac catheterisation was undertaken to confirm
this unusual abnormality. Left ventricular angio-
cardiography produced immediate opacification of
the coronary sinus (fig 2a) before filling of the
coronary arteries had occurred. The coronary
arteries were normal. The cardiac veins drained
normally into an aneurysmally dilated coronary sinus
(fig 2b). The oxygen saturation in the peripheral part
of the coronary sinus was 38% and in the dilated
medial part it was 95%. This indicated left to right
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Fig 1 Parasternal longaxis viewwith colouraDopplerflow mapping showing high velocity flowfrom the baseoftheleft
ventricle into the coronarv sinus, which is dilated. LV, left ventricle; LA, left atrium; Ao, aorta.

Fig 2 (a) Left ventricular angiocardiogram showingfilling of the aneurysmal coronary sinus. (b) Angiogram after an
injection of contrast into the coronary sinus.
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flow into the coronary sinus, but there was no rise in
oxygen saturation in the pulmonary artery, indicat-
ing that there was no haemodynamically significant
left to right shunt. Contrast echocardiography
through the catheter placed in the left ventricle
showed an immediate appearance of contrast in the
coronary sinus and then in the right atrium, but not
in the left atrium. These investigations conclusively
proved the presence ofa communication between the
left ventricle and the coronary sinus.

Electrophysiological studies were undertaken
because of the reported high incidence of arrhyth-
mias and sudden death associated with coronary
sinus aneurysm.3 They showed no evidence of an
accessory pathway between the right atrium and
right ventricle.

Discussion

The coronary sinus lies in the posterior atrioven-
tricular groove and when it is dilated it can be imaged
with echocardiography in the parasternal long axis
view.7 Dilatation of the coronary sinus is usually
caused by increased blood flow into it and may be
the result of a coronary arteriovenous fistula or
anomalous pulmonary or systemic venous drainage.'
Although the shunt was small in our patient, the high
pressure flow from the left ventricle may have caused
dilatation of the proximal coronary sinus. Aneurys-
mal dilatation ofthe coronary sinus may also occur as
an isolated defect without a shunt into the sinus.23
An acquired fistula between the left ventricle and

the coronary sinus can occur after repeated mitral
valve replacement45 and after myocardial infarction.6
This rare occurrence can be explained by the close
anatomical relation between the coronary sinus and
the left ventricle. Because the coronary sinus arises
from the left horn of the sinus venosus it should have
no communication with the left ventricle, which has a
quite separate embryological origin. A fistula can
occur from the left ventricle to a coronary artery, and
from a coronary artery to the coronary sinus; this was
the basis of the only similar case reported, a patient
with aortic valve atresia, left ventricular hypoplasia,
intact atrial septum, and dilated intramyocardial
sinusoids,8 which is very different from the present
case. Another possible explanation for this unusual
fistula is that a primary congenital aneurysm of the
coronary sinus may have subsequently ruptured into
the left ventricle creating a left ventricle to coronary
sinus fistula.
There are four published reports ofcoronary sinus

aneurysm23; one was a chance diagnosis in a baby
undergoing cardiac catheterisation and the other
three were diagnoses made at necropsy in young
patients who died suddenly. These three patients had
a history of tachycardia and accessory atrio-

ventricular pathways were found in two ofthem. Our
patient, however, has no history of arrhythmias and
electrophysiological studies were normal.

In view of the high pressure shunt into the
coronary sinus and the possibility of further dilata-
tion and extracardiac rupture of the aneurysm we
decided that the fistula should be closed surgically at
a later date.

In this case the suspicion of an abnormality was
first raised by the unusual position of the abnormal
high velocity jet on colour Doppler and careful
examination ofthe area identified the fistula. Without
this investigation the murmur would probably have
been regarded as a consequence of mild mitral
regurgitation and further investigation would not
have been undertaken. If Doppler studies are not
available the lesion should be suspected where there
are clinical signs of mitral regurgitation in a patient
with dilatation of the medial part of the coronary
sinus. The routine use of colour Doppler flow
mapping may identify further patients with similar
lesions.
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